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ABSTRACT
In this study we show the influence of references on trust
in information. We changed the contents of reference lists
of Wikipedia articles in such a way that the new references
were no longer in any sense related to the topic of the arti-
cle. Furthermore, the length of the reference list was varied.
College students were asked to evaluate the credibility of
these articles. Only 6 out of 23 students noticed the manip-
ulation of the references; 9 out of 23 students noticed the
variations in length. These numbers are remarkably low, as
17 students indicated they considered references an impor-
tant indicator of credibility. The findings suggest a highly
heuristic manner of credibility evaluation. Systematic eval-
uation behavior was also observed in the experiment, but
only of participants with low trust in Wikipedia in general.
1. INTRODUCTION
The introduction of Wikipedia in 2001 has sparked a lot of
discussion. Many researchers question how an encyclopedia
can ever be a credible source of information, when anyone
can change its contents [3, 13]. Nevertheless, the quality
of the articles has been proven to be quite high in com-
parison to professionally maintained databases [12]. It has
even been shown that the accuracy of Wikipedia is similar
to a traditional encyclopedia[6]. However, due to the open
editing model, the risk of encountering false information is
always present [2]. Therefore users should always assess the
credibility of the presented information.
Some confusion exists in literature about credibility and
trust, terms which are often used interchangeably [5]. In this
paper, we consider credibility a property of the information,
which can be explained as believability. Based on this prop-
erty, users may decide to trust or not trust the information.
This decision always involves a degree of risk, as users can
never by entirely certain about the credibility of informa-
tion. In order to reduce this risk, credibility evaluations can
be performed, in which several aspects of the information
are used as indicators of credibility. These aspects vary be-
tween different situations and users [4]; examples are text
length, writing style, or images [9].
The extent to which credibility is actually being evaluated
by users, is heavily dependent on the context of the informa-
tion. To explain these differences, dual-processing theory [1]
can be helpful. It has been proposed that credibility eval-
uation can be carried out in a peripheral/heuristic or cen-
tral/systematic manner [5, 7, 11]. The choice between these
may for instance depend on motivation (e.g., consequences of
poor information), ability (e.g., information skills), purpose
of the information (e.g., school assignment) and familiarity
with the topic.
Figure 1: The relationship between systematic and
heuristic evaluation and the corresponding features
of references.
It has been shown that college students are capable of per-
forming meaningful credibility evaluations of Wikipedia ar-
ticles [9]. In a think-aloud experiment, students could suc-
cessfully distinguish high quality articles from low quality
articles, even when they were unfamiliar with the topic at
hand. Protocol analysis has revealed that their evaluations
were to a large extent based on the quality and quantity of
the references in the articles (covering 26% of all utterances).
Assessing the quality of references can be seen as systematic
evaluation, as this requires effortful processing of the refer-
ence list, deciding for each entry whether it is a credible and
relevant source. In contrast, the evaluation of the quantity
of references (length of the reference list), is highly heuristic
behavior, which can be performed in one single glance. This
relationship is illustrated in Figure 1.
In this paper we investigate whether college students truly
evaluate references both heuristically and systematically. We
do this by manipulating the quality and quantity of the refer-
ences of Wikipedia articles, corresponding with respectively
systematic and heuristic evaluation. Given the importance
of references for credibility evaluations of college students as
suggested in [9], this leads to the following two hypotheses:
Hypothesis 1. Reference quality has a positive impact
on information credibility when a systematic evaluation is
performed.
Hypothesis 2. Reference quantity has a positive impact
on information credibility when a heuristic evaluation is per-
formed.
In the discussion of heuristic versus systematic credibility
evaluation, it is assumed that an active evaluation of the
information at hand is performed. However, an alternative
strategy has been proposed in the 3S-model [10]. Instead of
considering various features from the information (heuristi-
cally or systematically), one may also consider the source
of the information. This may impose a strong bias on the
evaluation as positive and negative prior experiences may
lead to respectively high and low trust, without considering
the information itself.
Consider for instance a user who has a lot of positive expe-
riences with a particular source. When this user encounters
new information from the same source, he or she may not
feel the need for a thorough, systematic evaluation and may
thus only perform a quick, heuristic evaluation of credibility.
On the other hand, when a user has low trust in a source due
to negative prior experiences, he or she is likely to be very
cautious about the information, resulting in a systematic
evaluation. This leads to the third and fourth hypotheses:
Hypothesis 3. Users with high trust in the source per-
form a heuristic credibility evaluation.
Hypothesis 4. Users with low trust in the source per-
form a systematic credibility evaluation.
These hypotheses can also be explained by the dual pro-
cessing model of website credibility evaluation [11]. In this
model, the choice between a heuristic or systematic evalua-
tion depends on the motivation and ability of the user. As
suggested, positive or negative prior experiences may influ-
ence the motivation to evaluate. The other factor, ability,
is assumed to be constant in this study, as we consider col-
lege students, who have been shown to be able to evaluate
credibility [9].
2. METHOD
2.1 Participants
A total of 23 college students (7 male, 16 female) partici-
pated in the experiment. Their ages varied between 18 and
24 years (M = 19.9, SD = 1.9). All participants were Dutch
(N = 10) or German (N = 13). Course credits were awarded
after attendance.
2.2 Task
The participants in this experiment were asked to perform
the Wikipedia Screening Task [9]. In this task, a Wikipedia
article is presented, in which any direct cues about its cred-
ibility (such as [citation needed] remarks) are removed. The
participant has to indicate how much trust he or she has in
the article, along with a rationale for their answer.
Each participant viewed the same four articles obtained from
the English Wikipedia. The topics used were “Comet”, “In-
frared”, “Linux Kernel”, and “Volcano”. All articles were of
average (B-Class) quality as rated by the Wikipedia Edito-
rial Team1 and assumed to be of similar familiarity for our
participants.
2.3 Design
A 2 × 2 repeated measures design was employed. Quality
and quantity of references were varied within-subject.
The quality of the references was manipulated by replacing
the original references by those of different, completely un-
related articles. Table 1 shows the topics of the references
for each article in the low quality condition.
Table 1: Topics of the references in the low quality
condition
Article topic Reference topic
Comet Pope
Infrared Triceratops
Linux Kernel Stem cell
Volcano Money
The quantity of the references was manipulated by adjusting
the number of references, resulting in two conditions: short
(about 5 references) and long (about 25 references).
The conditions were presented in the following fixed order:
(1) high quality-long, (2) high quality-short, (3) low quality-
long, and (4) low quality-short. Four versions of each article
were created to match each of the four conditions. The order
of articles was balanced over the participants using a Latin
square design.
2.4 Procedure
Upon arrival, participants signed a consent form and pro-
vided demographical information and an indication of their
general trust in Wikipedia (on a 7-point Likert scale). Af-
ter this, they were instructed on the Wikipedia Screening
Task. One practice article (on the topic “Fruit”) was pre-
sented to familiarize the participants with the task. Subse-
quently, the actual experiment started. After each article, a
1en.wikipedia.org/wiki/Wikipedia:1.0/A
questionnaire was provided, on which the participants rated
credibility on a 7-point Likert scale. Additionally, they were
asked to provide a rationale for their answers. No time limit
was set for each article. After the participants evaluated
all four articles, they were asked whether they considered
references in their credibility assessments and whether they
noticed the manipulations of the references. The experiment
took about 30 minutes.
3. RESULTS
Table 2 shows the average trust (on 7-point Likert scales) of
the participants in each condition.
Table 2: Average trust in each condition (standard
deviation between parentheses)
Condition Trust
high quality 5.72 (1.13)
low quality 4.80 (1.72)
long reference list 5.46 (1.49)
short reference list 5.07 (1.54)
Articles with references of high quality were trusted more
by the participants than articles with low-quality references
(t(22) = 3.07, p = .003), indicating that systematic eval-
uations were performed during the experiment. Articles
with long reference lists were trusted more than articles with
short reference lists (t(22) = 2.05, p = .027), indicating that
heuristic evaluations were also performed during the exper-
iment.
A median split was performed on general trust in Wikipedia.
For participants with low general trust, the quality manip-
ulation had a negative effect on trust (t(9) = 2.85, p = .01),
whereas no effect of the quantity manipulation was found
(t(9) = 1.00, p = 0.17). For participants with high general
trust, the effect was the reverse. The quality manipula-
tion had no effect on trust (t(9) = 1.69, p = .058), whereas
the quantity manipulation influenced trust (t(9) = 1.80, p =
0.048). This supports our hypotheses that a systematic eval-
uation is performed when general trust is low and a heuristic
evaluation is performed when general trust is high, although
we acknowledge that the differences in trust of participants
with high general trust are relatively small.
Interestingly, in the questionnaire after the experiment, 74%
of the participants (17 of 23) indicated to have paid attention
to the references in their credibility assessments. However,
only 26% of the participants (6 of 23) had noticed that in half
of the presented articles, the references were not related to
the topic of the article. Furthermore, 39% of the participants
(9 of 23) had noticed the differences in length.
4. DISCUSSION
The experiment in this study has revealed novel insights in
the use of references in credibility evaluation.
First of all, the quality of the references had a positive in-
fluence on trust in the information, providing support for
our hypothesis that systematic evaluations are performed.
However, further analysis showed that this was only the
case when trust in the source (Wikipedia) was low. This
supports our hypothesis that low trust in the source leads
to systematic credibility evaluation.
Length of the reference list also influenced trust for the par-
ticipants in our experiment. This supports our hypothe-
sis that heuristic evaluations are performed. Furthermore,
it was shown that only when general trust was high, that
length was influential. This in turn supports our hypothesis
that high trust in the source leads to the use of heuristics in
credibility evaluation.
Although both quality and quantity influenced trust in the
information, it was seen that the effect size was much larger
for quality. One could derive from this that reference quality
is more important than the number of references. However,
an alternative explanation lies in the extent to which both
variables were manipulated. Whereas in the low-quality con-
dition, we assured that the references were not of any rel-
evance to the topic, and thus of no quality at all, in the
low-quantity condition, the articles still featured about 5
references. This number may have been sufficiently high
for a number of participants to still evaluate the article as
being credible. It is also possible that the number of ref-
erences is considered dichotomously, and that the presence
of any number of references (or at least five) is considered
sufficient for the credibility of an article.
Perhaps the most remarkable observation is that only 6 of
the 23 participants noticed that the references were not re-
lated to the topic of the article in the low-quality condition.
However, 17 participants indicated to have paid attention
to the references. We coin this phenomenon reference blind-
ness: users consider references important for credibility, but
as long as they are present, the quality of the references
mostly does not seem to matter. Only when users are sus-
picious of the source of the information and thus perform
a thorough, systematic evaluation, the quality of the refer-
ences influences trust. Otherwise, heuristic evaluation is the
dominant strategy, even when users are specifically asked to
evaluate credibility as was the case in this study.
5. FUTURE RESEARCH
This study has indicated the complex nature of the use of ref-
erences in credibility evaluation. More research could shed
more light on the phenomenon of reference blindness. A
promising method in future research is eye-tracking, as this
gains insight in the visual attention of users performing this
task. It would be very interesting to see how much attention
is paid to the references.
Furthermore, a convenience sample consisting of college stu-
dents was used in our experiment. While college students
are an important group of users on Wikipedia[8], an aca-
demic bias can be expected concerning the importance of
references. Other populations with different characteristics
(e.g., education level, age) should also be considered, for
instance high school students or even younger children.
Finally, references are only one of the features from the in-
formation that can be used in credibility evaluation. Other
features (such as text length, images, or writing style) could
also be systematically manipulated through an experiment,
investigating their importance in credibility evaluation.
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